Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-1 02252 

(43)Date of publication of application : 13.04.2001 



(SDlntCI. 




H01G 9/004 

HOI 6 9/08 




(21)Application number 


: 11-277926 


(71)Applicant 


SANYO ELECTRIC CO LTD 








SANYO ELECTRONIC COMPONENTS CO LTD 


(22)Date of filing: 


30.09.1999 


(72)Inventor : 


KISHIMOTO YASUHIRO 



(54) METHOD OF MANUFACTURING SOUD ELECTROLYTIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized chip capacitor having 
large capacitance. 

SOLUTION: In a method of manufacturing a solid electrolytic capacitor, in 
which a capacitor element 2 having an anode lead 1 1 led out at one end 
thereof, and a cathode formed on the outer peripheral surface is resin- 
sealed, in order to improve the volume ratio of the capacitor element to a 
capacitor finished product the capacitor element 2 is bonded on the inner 
surface of a circuit board 3 which has a positive electrode and negative 
electrode both on the inner and outer surfaces thereof and the electrodes 
having the same polarity are connected to each other via through-holes, so 
that the negative electrode on the surface and the cathode of the 
capacitor element 2 are electrically connected, and after the anode lead 1 1 
of the capacitor element 2 is connected to the positive electrode, the 
outer surface of the circuit board 3 is exposed and the capacitor element 2 
is resin-sealed. 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the process of the solid state electrode capacitor which performs a resin seal to the capacitor element (2) 
which drew the anode plate lead (11) at the end, and formed cathode in the peripheral face It has a plus electrode and a 
minus electrode to inside-and-outside both sides, respectively. While pasting up said capacitor element (2) on the inside 
of the circuit board (3) which flowed through like poles in the through hole and connecting electrically tiie minus 
electrode of this field, and the cathode of a capacitor element (2), after joining the anode plate lead (1 1) of a capacitor 
element (2) to a brass electrode. The manufacture approach of the solid electrolytic capacitor characterized by exposing 
the external surface of the circuit board (3) and performing a resin seal to a capacitor element (2). 
[Claim 2] The manufacture approach of the solid electrolytic capacitor according to claim 1 characterized by dividing 
the pattern of the plus electrode of the external sxirface of the circuit board (3), and a minus electrode or more into two, 
respectively. 

[Claim 3] The valve action metal which constitutes a capacitor element (2) is the manufacture approach of the soHd 
electrolytic capacitor according to claim 1 or 2 which is a sintered compact. 

[Claim 4] The manufacture approach of a solid electrolytic capacitor given in claim 1 thru/or any of 3 they are. [ which 
inserts an anode plate lead (1 1) in the through hole of the circuit board (3) ] 

[Claim 5] The manufacture approach of a solid electrolytic capacitor given in claim 1 thru/or any of 4 they are. [ which 
adhesion connection of the capacitor element (2) is made, and is characterized by performing aging processing before 
cutting into the capacitor of each magnitude the circuit board (3) by which the resin seal was carried out ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the process of the chip capacitor which raised the rate of a volume ratio 
of the capacitor element to a capacitor finished product in the manufacture approach of a chip type solid electrolytic 
capacitor. 
[0002] 

[Description of the Prior Art] A solid electrolytic capacitor is shown in drawing 3 , carries out sequential formation of 
the dielectric oxide film, a solid electrolyte layer, a carbon layer, and the silver paste layer at the sintered compact which 
consists of a valve action metal with which the anode plate lead (1 1) is drawn by the end (for example, tantalimi sintered 
compact), and completes a capacitor element (2) so that it may be well-known. Next, weldbonding of one leadfirame is 
carried out to an anode plate lead (11) among two leadfi-ames (21) beforehand bent in the predetermined dimension, and 
(22), and adhesion connection of the leadfirame (22) of another side is made with silver adhesives (4) at a **** -strike 
layer. Next, the resin seal of the capacitor element (2) is changed into the condition of having exposed the tip side of a 
leadframe (21) and (22) by a transfer mold etc. Finally the leadfirame (21) drawn by the outside of sheathing resin (6) 
and (22) are bent in a predetermined dimension, a plus electrode and a minus electrode are formed, and a capacitor is 
completed. 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to take the brading cost (24) of a leadframe (21) for the 
welding margin (23) for the connection with a plus side with an anode plate lead (11) and a leadframe (21) to a minus 
side by the approach by the above-mentioned conventional technique. For example, in the case of the capacitor of die 
length of 7.3mm, and width-of-face 4.3mm size (henceforth "D case"), the thickness LI and L2 of the sheathing resin by 
the side of plus and minus (6) was about 1.8mm, respectively. Moreover, conventionally, a leadframe (21) and (22) 
needed to be bent on the outside of sheathing resin (6), and flie die length of the sheathing resin after mold (6) needed to 
be small cast by the thickness of a leadframe (21) to tfie value of standard of 7.3mm of D case (refer to drawing 3 ). 
[0004] The die length of the sheathing resin after mold (6) is cast by the above-mentioned example by 7. 1mm. 
Therefore, by the approach by the conventional technique, the rate of a volume ratio of the capacitor element to a 
capacitor finished product large enough (only henceforth "the rate of a volxime ratio") could not be taken, but the rate of 
a volume ratio had stopped to about 20.4% as the following table 1 . Table 1 is an example in the case of a capacitor with 
a height of 1 .8mm in D case. This invention solves the above-mentioned problem and offers a small mass chip capacitor 
by improvement in the rate of a volume ratio. 
[0005] 
[Table 1] 











56. 50 






11.55 


20. 4% 



[0006] 

[Means for Solving the Problem] In the process of the solid state electrode capacitor which performs a resin seal to the 
capacitor element (2) which the manufacture approach of the solid electrolytic capacitor of this invention drew the 
anode plate lead (1 1) at the end, and formed cathode in the peripheral face It has a plus electrode and a minus electrode 
to inside-and-outside both sides, respectively. While pasting up said capacitor element (2) on the inside of the circuit 
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board (3) which flowed through like poles in the through hole and connecting electrically the minus electrode of this 
field, and the catho(ie of a capacitor element (2), after joining the anode plate lead (1 1) of a capacitor element (2) to a 
brass electrode, It is characterized by exposing the extemal surface of the circuit board (3) and performing a resin seal to 
a capacitor element (2). 
[0007] 

[Function and Effect] Since the rate of a volume ratio can be enlarged by making adhesion connection of the capacitor 
element (2) at the circuit board (print sir kid board) (3), a small mass capacitor can be obtained. Moreover, since the 
conventional leadframe (21) is omissible, the small capacitor of equivalent series resistance (ESR) can be manufactured. 
Furthermore, the leadfi-ame (21) which was being used conventionally becomes unnecessary and junction of a leadframe 
(21) and the time and effort of bending can be saved. 
[0008] 

[Embodiment of the Invention] As shown in drawing 10 , a solid electrolytic capacitor draws an anode plate lead (1 1) at 
the end, and is performing the resin seal to the capacitor element (2) which formed cathode in the peripheral face. After 
a capacitor element (2) makes the fi-ont face of valve action metals, such as a tantalum (Ta), alxmiinxmi (aluminum), 
niobium (Nb), and titanixmi (Ti), produce the dielectric oxide film and makes giant-molecule organic semiconductors, 
such as polypyrrole, the poly thiophene, and the poly aniline, form in it as a solid electrolyte on this coat by approaches, 
such as anodization, it carries out sequential formation of a carbon layer and the silver paste layer, and is completed. 
The silver paste layer (not shown) serves as cathode. Since the above-mentioned capacitor element (2) is producible 
with a well-known technique (for example, JP,8-148392,A (H01G9/00)), explanation of the process of the capacitor 
element itself is omitted. In die following examples, the tantalum sintered compact (1) was adopted as a valve action 
metal, and polypyrrole was adopted as a solid electrolyte. 

[0009] As shown in drawing 10 , an "example 1 " tantalum sintered compact (1) is a flat rectangular parallelepiped, and 
is drawing the anode plate lead (1 1) firom the end side which intersects perpendicularly with a longitudinal direction to 
the longitudinal direction. On the occasion of the process of a capacitor, the circuit board (3) is first produced like 
drawing 4 . This example is an example in the case of manufacturing the capacitor of D case, and shows the layout 
which manufactxires 360 capacitors (30x6x2) by the circuit board (3) of one sheet by drawing 4 . A glass fabric and 
epoxy resin copper clad laminate with a thickness of 0.2mm were used for the circuit board (3). 
[0010] The pattern of the circuit board (3) used by this example is shown in drawin g 5 and drawing 6 . Here, the field 
which a capacitor element (2) pastes up is made into an inside, and the opposite field is made into extemal surface. 
Moreover, the outside plus electrode (31) and the minus electrode (32) of an inside are electrically connected with the 
outside minus electrode (32) for the plus electrode (31) of an inside in the through hole (33), respectively. The pattern of 
the electrode of an inside is shown in drawing 5 , and Batang of an outside electrode is shown in drawing 6 . 
Furthermore, all the minus electrodes (32) of the circuit board (3) are electrically connected, as shown in drawing 5 and 
d rawin g 6 . This is for the facilities in the case of aging mentioned later. 

[001 1] Next, the anode plate lead (1 1) of a capacitor element (2) is connected to the plus electrode (31) of a circuit 
board (3) inside, and a periphery silver paste layer is connected to the minus electrode (32) of the inside of the circuit 
board (3), respectively. At this time, the periphery silver paste layer (cathode) of a capacitor element (2) makes adhesion 
connection at the minus electrode (32) of the circuit board (3) using silver adhesives (4) directly, and after bending at 
about 90 degrees by fixed die length, silver adhesives (4) are used for a plus electrode (31), and it makes adhesion 
connection of the anode plate lead (11). Next, sheathing resin (6), such as an epoxy resin, is applied fi-om the circuit 
board (3) so that height may become fixed. In this example, it applied so that the height of sheathing resin (6) might be 
set to about 1.6mm. Then, sheathing resin (6) is stiffened by putting into 150-degree C curing oven for 30 minutes. 
[0012] Next, before carving the circuit board (3) per product, it ages for the purpose of reduction of the leakage current 
by impressing direct current voltage to each capacitor. Since the plus electrode (3 1) has been independent, respectively, 
it is necessary to connect it for every capacitor but, and since the minus electrode (32) is common, it has the advantage 
for which it is sufficient if it connects with a power source at one place. Finally, it cuts into predetermined magnitude by 
dicing, and a chip capacitor (40) is completed. 

[0013] In order not to use a leadfi-ame (21) like before in this invention, the die-length dimension LI of the sheathing 
resin by the side of minus (6) Since 1 .8 conventionalmm is made to 0.5mm and it is not necessary to bend a leadfi-ame 
(21) and (22) further on the outside of sheathing resin (6), From 7.3mm and the former, 0.2mm, the die length of the 
whole sheathing resin (6) could be cast for a long time, and the die length of a capacitor element (2) was able to 
lengthen it 1.5mm on the whole. When this relation (the die-length direction) is summarized, it is as in the following 
table 2. 
[0014] 
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[001 5] Moreover, if it sees about the height direction, the thickness of the leadframe (21) bent so that the inferior 
surface of tongue of the leadframe (22) and sheathing resin (6) which cover the top face of the capacitor element (2) 
which was the need conventionally like drawing 3 may be touched, and (22) will become imnecessary. Therefore, the 
height of a capacitor element (2) was highly made 0.3mm compared with the former When this relation is summarized, 
it is as in Table 3. In addition, about the cross direction, the relation between the width of face of the sheathing resin 
after molding (6) and the width of face of a capacitor element (2) is the same as the former. 
[0016] The "example 2" example 2 is drawing the anode plate lead (1 1) along the thickness direction of this sintered 
compact on one side of the tantalum sintered compact (1) of a flat rectangular parallelepiped, as shown in drawing 1 1 . 
From formation of the dielectric oxide film to a tantalum sintered compact (1), a well-known technique can perform 
formation of a polypyrrole layer, a carbon layer, and a silver paste layer like tiie above-mentioned example 1, and a 
capacitor element (2) completes it. However, a silver paste layer is not formed near the root of an anode plate lead (11). 
[0017] The pattern of the inside of the circuit board (3) used for this example and external surface is as drawing 7 and 
drawing 8 . A capacitor element (2) is made into said this appearance, and adhesion connection is made at the inside of 
the circxiit board (3). At this time, as shown in drawing 2 , an anode plate lead (1 1) is inserted in the through hole (33) of 
the circuit board (3) to the middle, and is connected by silver adhesives (4) all over the through hole (33). Adhesion 
connection of the part in which the silver paste layer is formed except for near the root of an anode plate lead (1 1) of the 
field where the anode plate lead (1 1) of a capacitor element (2) is drawn is made with the minus electrode (32) of a 
circuit board (3) mside by silver adhesives (4). Next, a capacitor element (2) is closed with sheathing resin (6), such as 
an epoxy resin. The process after the closure of sheathing resin (6) is the same as an example 1 . 
[0018] In the example 2, since 1.8 conventionalmm can be set to 0.5mm also about the die-length dimension L2 of the 
sheathing resin by the side of plus (6), the die length of a capacitor element (2) can be fiuther lengthened 1 .3mm rather 
than the example 1. (Refer to Table 2) . In addition, about the height direction and the cross direction, it is the same as 
the case of an example 1 (refer to [ following / Table 3 ]). 



[0019] 
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[0020] The volume and the rate of a volume ratio of the capacitor element (2) used in the above-mentioned examples 1 
and 2 are as in the following table 4. 



[0021] 
Table 41 
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[0022] In the example 1, the rate of a volume ratio can be increased about 1.86 times over the past, and can be increased 
about 2.34 times in the example 2, respectively. Thus, it tums out that it becomes possible to enlarge the rate of a 
volimie ratio, and a small mass capacitor can be realized by this invention. 

[0023] A pattern can be divided into some about the pattern of "example 3" external surface. In this example, the plus 
side minus side is divided into six, respectively (refer to drawing 9 ). A solder ball is formed in each pattem and it is 
considering as the electrode. 

[0024] Since the rate of a volume ratio can be enlarged by this invention like the above by making adhesion connection 
of the capacitor element (2) at the circuit board (3), a small mass capacitor can be obtained. Moreover, since it is not 
necessary to use a leadframe (21), the small capacitor of equivalent series resistance (ESR) can be manufactured. 
Furthermore, in case a capacitor (40) is arranged at the mounting circuit board (41) as shown in drawing 12 since the 
conventional leadframe (21) is omissible, the soldering area (42) of the both sides of a capacitor (40) and (42) can 
become unnecessary, can raise the packaging density of the electronic parts of the mounting circuit board (41), and can 
contribute to the miniaturization of electronic equipment (refer to drawin g 13 ). 

[0025] This invention is not limited to the configuration of the above-mentioned example, and various deformation is 
possible for it in the range of a publication to a claim. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 11] 




[Drawing 12] 
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[Drawing 5] 
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[Drawin g61 







[Drawing 10 ] 




[Drawing 13] 
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[Drawin g 9] 
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